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(57) Abstract 

Ambient light information (visual environment information) inputted from an ambient light input 
unit (101) is fed to a visual environment conversion unit (100a), where the colorimetric value of a 
monitor (103) is found. The colorimetric value is fed to a profile update unit (100b) and a contrast 
correction unit (lOOd), which corrects the contrast in accordance with the colorimetric value. The 
information on the setting of the monitor (103) fed from a monitor control unit (102) is fed to a monitor 
setting value conversion unit (100c), where a TRC and a matrix are produced in accordance with the 
setting information altered by the conversion unit (100c) and fed to the profile update unit (100b), 
which updates a profile stored in a memory (104a) in accordance with the newly produced profile. 
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zlg & ^ Bfe t 5 n t ^ i: ° b U ^£ b . ill 6 t HI 7 ^ # Bi 
L T U£ 0^ U fc J: 9 > la 5t (73 BS it iii < ^£ 5 m . H {fe o E It ± 

(D y ^ -r ^ V ^ ^5 3^ < ^ ^ ^ ^ h 7 ^ h ^ n T V^ < o 
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. 0 1 1 c -t J; 9 . IE (D TRC ( ft ,m c ) ^5 . nf T' O T 

RC ( * a ) < J: P ^.f ^ a ^Mt tl- S o 

34-^E{c^^T$i^6^5. ^ H ^ i^^ (O \i m - X ^ ^ (D X . U T (D U 

m X' \-t . G ( ^ ) *r -r s ^i!; s I- o v^ T (7> jv- Si -r s o 

^ "f . Bf T T * b n G !c: M i- S TRC ( G© ^ ft g A :^ 7=" ^' 
..i^ ^ /I- dg i: <D M # ) tt . 1^ T o ^ J: 19 ^ i- -e t 5 o 

... ( 5 ) 

rr-T?. Y., Y.™..f±, Bf pfl T *5 v> X aij ^ U:fcG(D i^^ i: 

t ^ ^ n in. * L T 5 o 

v^*. 1 0 3(D'^m±-i^ts\,^x]mm^r^RM-t^-h<ot-t 

YjAnk = Yg + Rkk -YAmk 

= Y|,.»|k,.g.in[^FrY]+kg,.fto| +Rbk-YAn,k 

... ( 6 ) 

r.nT'x Ri-kt±. ^ 1 0 3c7)i=ffi±"Ccog:M^&. t. tz. , y Am 
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(6) ^ jEMitir ^ t . WTSw7j^i"TRC(jSllS^#ffiT-eOTR 
c) b in. S o 

^^^^ YgAmbmax (Y gm>x + Rbk • Y A mb) 

1 



(Ysmax+ Rbk • Y Amb) 



YEm,x-'|k8.s>b,| ^^^^ j + kt..ffs.i| +Rbk •Yt.^l 

( 7 ) 

V^ * . =3 V h ^ :^ f IE (75 ^ - y h « . Rt H T <Z) TRCT S r 
t b . T O ^ ^ a -r i^:^ M S o 

S Amb ~ 8 

SOTs ^ (8) (^^#^?l5S:T5fcifel3:tt. k....in^rk., 
i^5Rfc5!£^^^7)5*>So rrx*. (s) ^^ai'5k..,.>ni:k.. 
.tf.c.cojS^. ■^tb-?:tLk,.A»b...intk..An.b..jr...i:*3<i:, 

T CO ^ # 5 o 



1 



(Ygiiiax+ Rb» YAmb) 



YgmK-<|kg.An.b g.u,[ ^Tjl + kg. Amp oH.el (• + R bk • Y A nib j » g 



( 9 ) 



. ^ (9) ^m^-r ^ t . SIT (D^^n ^ o 

jkg.Anb g.i„[^^] + k,.A»,..ff«.| « ;^^{g(Y,m»+ Rbk -YAmb)- Rbk -YA-nb) 

• • • (10) 

J^JL±<7)5S; (10) ^V||^i"5kt.Amb...l»i:k..Amb..Jt..ttt. =1 

>'V7?^h«iEt|5100dd>ib^=i5'fM^§Pl 02 t;:. 
(drive) . ^ fc fi T 7s (bias) {f-§-i:LT#t*^$tv, ^^{^3 
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5t ( 7 ) d J; o T S lU $ in- tf fc TRC . ^ ly V y ^ h m IE l 0 

0 d 7^^ tb TRCB t U-T:7°a7T-</H5SftBl 0 0 b^Cfifcl&^^So 
gp^, =.Vh^:^M«iE^100dli. 104a 

/j^ibTRCA ( )1 Iffl 7t tr b T V^ V> TRC) tr^^tbU, fc. 

it^^^Pl 0 0 ai^hmt]^^^ XYZft ^ A ^ L . ^ (10) 

f k., ...n a; k.. .... . ^^^Jf^E'Jft l:: J:^ ^ffli- 5 o ^ 

b T . ft b ;}^ ^ ^T- *b ^it ^ > ^ K ^ n K ^ ^' ft ^ i ^< -< T ^ -ft 

*fc. =i>'h^:^h1tIE^l0 0dtt. ^ (7) {;ik.,A,n>..,.ini: 
k., , . . . . ^ Ai- 5 - t }^ cfc "9 # b 5 ir TRC^ TRCB 

( Jlffl 7t % It b TRC) i:b-r7°n:7T-i'/^MiTtRi 00b Mb 

X mtl-r ^ o ^ (Di^^. T^n^T-^/i-MiT^Pioobtt. 

1 0 0 a H)^ h mm ^ i^^tc XYZ^it i;, 3Vf7:^h1iiEgpiood 
#il;bfc7°a:77'^'/V) %?<^y 1 0 4 a \:imm-r ^ o 

T ffi « "f - t ■51 |g i: t'cC 5 „ 

bd^b^^;65b. &.±(Dmm\^ ^ ^ r =^ h ^ ^ h (Dmm^ n 0 t . 

5 fc s6 . o J: 5 ® a- *5 v^ T , 0il x ti* . ^ ± o J; 5 b T >ft 
fck., .n i: k.. a™.. ....{^ tb15iJ9^^ ^ ^ C T Jil:^ ^i- 5 

:i t M ^ b v^ , 

m ^ ^ = ^ 1 0 3 ;5S :/ D — F =^ ^ h ^ =■ X h ^ M ^ . 

T "C 14 # f4 ^ 7 = 2. 2 , k . . i „ = 1 . 0 , k c f I . . . = 0 ^ ^ -e 
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..etOiit^-O. 475MO. 0S^t;ilS:^-rS-ti-J:i9. mm(D 

o 

jE «L S ^ f=- /< ^ X ftfe # b CIE/XYZfi t =^ 5^ 1 0 3 «D RGB7=' 

Si ±<D m^miz ^ th\^ . m m ^ ^ ^ -r^ m ^ \^ r h . ^ ^ 9 

1 0 3 <7) # ^ S S i'J ^ -1- ^ - i ^ «^ ^ Ht Pfl T *5 t-t 5 -7° a :7 r 

( n h ^ X f . 5 $ . ^ iiUmm ^ ^ .^^-^i ^ (^Wt-^) - if 

J: o T ^ H $ tb m ^ . .73 ^ M };i *t J^? b T ft 51 /.e ^ = ^ ^ ^ 

d 1 2 ic ^ -r ^ a <7> ?^ ^. I- *3 v^ T . m 8 Id -r ^ m ^ B b 

(D -m (D W) {'^ \^ ^ X mm =b m \^ . ei i 3 ^ # t x . ^ =^ 1 

0 3 CO S) it ^ -r" o v^ T Bi i~ S o 
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- ^ 2 0 0 a . DA (Digital to Ana 1 o gu e) => ^ ^< - cS' 2 0 0 b i;i i 

« fife ^ n T *3 'J . BIT a w M It }3i M JS i- s t' ^ it ^ * tti ;^ i- s i 5 

}c ^ in. T 5 o 

CRTv=~ ^ V ^' X ^ A 3 0 0 . ^ ^ T ^ (Video Amp li 

fire) 3 0 0 a. CRim ^^^300b. RD^m7tf^ 300 c/^iMClJ: 

^ . Jil ± (75 ^ 7=- /V CO W) X Ut -r S o *5 , m 0^ ffi IB& 

).:3Vt°a-^2 0 0 ad^bffi^^ttfe RGBt^^ - O 9 "b . * 
M f& S A :^ ^ ^ ft ^ drtt . T O ^ ?^ o T , DA=. V 
- ^ 2 0 0 b J: 0 . v=- :^ m m V . It ^ $ iT> 5 o 

V. = Cont{^) + Brt _ ^ ^ ^ ^ ^ 

r r T'. Cont^;Brttt. 1 0 3 *5 It 5 ^ ^ It ^ 5 V 

^ H w ^ /V CO f~ -r^" ^ fl; ffi ^ ^ o 

DAr^ 9 2 0 0 b J: D # ^ 7=" « # « V , « . CRT^" 

^_^_^^^^,^;;^^j^3 0 0<73t'7=:*-TV^3 0 0 a i^J: "5 . }y.T<7) 
^ICtJfeoTiiiliS^n. mi^^3 0 0 b (C^^^^nSo 
Vo.< = driver -Vi + biasi 

• • • (12) 

- - 1? . dr i ve r t4 , 7=' T :/ 3 0 0 a (75 V & ^ L . * . 

biasrfiv IfT^'^a-TV^S 0 0 a(7)*:7-fe-y ^^7^LTV^5o 
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y ~y K m IE ( Vg r ) t . m ^ - i» 5it i±i $ i& ^ h :t ■:7 ^ 

5 m »it ( j r ) « . |!£ ^ K T v> S £J> T J: «5 ^ i- t -e ^ 

S o 

j, =p(Vo.,-Vc.,)'>'' (Vo.,-Vc.,>0) 

• • • (13) 

- (75 St *3Mt 5 P 3 0 0 b b JJr tU ^ 5 m iiE ^ 

^ -f- ^ X- '0 . y< — T ^ t t\' ^ o 

s ^ 3 0 0 b h ^ ntzm.'f n . crt/< ^ /v o a ic $ 

Li = kr- jl 

• • • (14) 

r C -e . Krl4, ^ ^ o ^ 5t a ^ ^ CRT:^f V ^wv (7) if5r It S Lr 
SC (1 1) 7^^^ (14) {wcfc^. \y.TC0^/iMtbJv5>o 



Lr = kr-p-^ driver 



Cont 



+ Brt 



+ biast- Vcr 



r, 



Lr = kr-pS 



r-e^ (15) {^*3V^T. biasr-V 

i^iTT^-f ^ (1 6) 7)MtbixSo 



• • - (15) 
c. r = bias r t S t X. S 



p|drivei 



Cont 



dr 



2" -1 



+ Brt 



+ biasr 



Y, 
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. . • (16) 

5t (1 6 ) i ^ . m & Ati ^ ^ ( <^^> * ^* ^ 
L. max =:kr'p[driver(Cont + Brt)+biaSrf ' 

• • • (17) 

J: o T . L. L r . . - X ic: j: ^9 E ^ i- 5 t . T ^ liMt b 5 o 



driver 



Cont 



dr 



2^ -1 



+ Brt 



+ biasr 



driver(Cont +Brt)+biasr 



(18) 



f- 



driver 'Cont 



driver 'Brt + biasi ^ 
rivef(Cont + Brt) + biasi/ 



Lr ^ 

Um« ~LUnver(Cont + Brt) + biasrjl2'' ^l;^"^Uriver 

. • • (19) 

V^ * . - (7) jE m it: ^ <^ ^ ^ ^ ^ K - « • • " ^ ^ ^ ^ 

..orf.c.t*^. i^JLTt^^i-s: (20) \^^^m^n^i,<Dti'^o 

driver Cont 



kr 



gain — 



driver(Cont + Brt) + biasr 



kr offstl = 



driver-Brt + biasr 



driver(Cont + Brt) + biasr 

^ (20) (1 9) i^iXXir t 



• . • (20) 
SIT (D ^t^n h fh ^ o 



Lr 



Lr, 



dr 

kr.gainj 2N _ | 



+ ki offsel 



(21) 
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-C7>^ (2 1) fi. ^.^(D^tlti^*-h(DmMmt7^tlv'^i^^;^ 

m ^mdrt (Dmw^^ ^ i^r^ 'o . m^fD^ (i) tmmx-^z:it 

i)^ h s ± (D ^ - ^ 1 0 3^wJ:<M)^^LTV^5:lt 

U T v^ 5 TRCfi. ^ (21) ^fciti^ (1) l::J;*?«i-::t*5t?t5 
;5S . r n "b « ^ *5 v^ T . 7 o I* @ ^ ( @ :S ) « -e S i: b . 

^ =1 1 0 3 <Dm^7i>^mit L tcm ^ . mtc^l TRC« . K r . . . n K. . . 
^ (20) - b <75 2 O (7> ^ # * X 5 Cont 

. . „ t K, . o . , . . . it *S ^ it i- 5 r t \^^J: ^ o 

ContRT/Brtfi:. R, G, T W it ^ * ii fo '9 . rHb 

o ■itt^ ^ ib ^ -fr 5 ^ t ^ . ±x m ^ n m-r ^ ^ m m it-t 

5 r /.e S o 

r m -r 5 o 

^ =, ^ 1 0 3 (D mm & ^ s RGB^~ - ^(755tS<^tbl-J:oT^^ 

^ ^ ( ^ ^ XM* driver) i: :^ ir h ( # » ^ "C b i a s , ) ^ 

'^{b$ii:5ri:i^J:«9. m m (D m m & ^ ^ ^ it ^ ^ ^ ^ t i)'- X ^ 
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^ tz . ^ (Dm. s s ^ s # ^ h (D &m 

it-r^^tt^h. 1 0 3 <D^m t CIE/XYZiS <7D P^#. ^ ^ U T V^ 

5^ (2) CD h V ^ h m it-r :l t K fj: o :i<Dm^ <D-r h 

y (75 tr J£i T t" o 

* -f . Pt r« T PJ ^ ^ H T ^ ^ r p 7 T /V <75 4^ <7) ^ 

( CIE/XYZlit ) i: 7t » (r, g, b) <7> K ^ ^ ^ i" ^ (2) ij: *5 V> T . 
r = l, g = 0, b = 0iri3#. g!p O S J»S CIE/XYZ-iit (X,...., Yr.n, 

v^ T . ciE/XYZiit clE/xyzffi t(7:)M#^*"tiiiToS;{rJ: V) ^ 
0 (D ClE/xyz-^. m (xr, yr, zr) * 5 o 

Xr. mix 

^ Xr,iiiax+ Yr.inw+ Zf,m»x 



/vr, mix "T I r, 

• • • (22) 

Zr = 1 - Xi-yr 

(xb, yb, Zb) ^*ftSo 

(x«, y», z») :l(D^~^'^^^^^hm^m-r X V 

^ K mm & & .'^^ t ^£ ^ X 0 . m^-tit ( h ■ r , h ' . , h * b ) * 5 o 
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^ ^ 1 0 3 S B ^ ^ M <50 T^' / W :^ T fe > Jn ?i ?1 )^ Si 

h'rXr + h't\i + h'bXb = Xw 

h'ryr+ h'gyg + h'byb = yw 

h'rZr + h'gZg+h'bZb =Zw - . • (23) 

:i(D t ^ . ^m.^.v'^-^ (xw, y., Zw) (±. &mwi\^ttmi.r\^^ 

y.\Z X ^ IE m it . ^m^it^^n^n. hr=h'r/y 

h.=h' ./y., h.=h' ./y. i: < J: ^ . T ^Mt ^ tb o 



w , 






./yw 


, h b ~ 


Xr 


Xg 


Xb 


'hi"" 




Xw / yw 




yg 


yi* 






1 


Zr 


Zg 


Zb 


>- 




Zw / yw 



• • . (24) 

•^:LT. it (2 4) ^^?<ri:lCJ:'!3^ jg^tb (hr, he, hb) ^ 

j; 19 , R, G, n th(D m^um X' iEm.it ^ ri^tcmr, g, hi)^hci 



hrXr 


hgXg 


hbXb 


r 




XcRT 


hryr 


hgyg 


hbyb 


g 




YCRT 


hrZr 


hgZg 


hbZb 






ZcRT 



• • • (25) 

nrX', 0<r, g, b<11^fcl9^ 0<YcR-r<l"efo5o 

±(D . s p e --^^ H $ fc » ^ *t u T . -7 

Jii .ii m £ ^ i- b "C . l:: . El 1 2 o ^ SS <^ S <7) » d o 

v^ T m -r 5> o 
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:^ -a- ^ ^ =^ ^ M U 1 0 2 f± . Con t S. t>* Br t (Z) ^ii: ^ ^ = 1 0 3 

^ :^ ^ ^ '(it ^ ^ ^ 1 0 0 c t4 . ^ = f IJ 1 0 2 -A^ h^^^ ^ 

^fc ContR I>'Brt<7)'(S ^ # Ri U T . ^ (l) {C^SltS^^-YVSlU^^t^ 
± y h oym (k...n. k.r,...) ?r ffiEi- 5 r t (r j; «9- . ^fc;^£TRCB 

^ ^ ^ - ^ 1 0 3 <75 s * a ^ s $ H » -g- > ^ = 

^ ^ lit ^ }^ ^ 1 0 0 c . M m o fe i£ M ^& t 6 « o - 

^UT. (2 4) (C*5lt5M^Jt (hr, h., hb) ^ ^ ^ 

■:f n y r ^ ^^^^U 1 o 0 btt. ^::^^'iS:^^itt'^m§l5i o o cd- 

0^ s $ & 1/ s e ) ^ ^ S b ^ ^ ^- ^ §f fd ^ *5 It 5 
^ = 1 0 3 It ^ S ^ Pi ^ b ^.e *5 -r - t /.e < s H T 1? ■(t J5fe $ 
ttfc (ft^OJJi^^^^iT':^^) -f ^ y r ^ -t ^ t \z. i. . «f 

^ CD HI 43 V^ T . la 8 St ^ 5 a . ~ (D # ;55 M L T 
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fcsoT. ^ (D mm i-i^^ ^-t ^ o 

- (D mM(DW^m\^^ X \-i . Bf ^ «75 ^ ffl * # 1 {z: *3 v^ -c * U T 

v^ ilj fi^ . - i^ t tt^ 'fe 5 ffi ffl ^ 2 *3 T ^ i- 5 -i: s lH - 

$ T V^ 5 o 

103-1 14. mm^W C (ftffl^^l) lw*3V^T^ffl$i^ 

T v^ 5 ^ - ^ & u X *3 . ^ (75 ^ ^ i£ ji ^ 14= }i . mmmnT:> R 
^ =. 1 0 3-2 ^ =^ ■5' 1 0 3-1 fci^ — o^^^'-efcSo 
1 0 1 -1 RXfm\'k^MU \ 0 o-2lJ:J;'9tllfiK$tuTv>5„ 

^ij^ir. ^j. ±. (D <^ "BM (D m \¥ \^ X mm -t ^ o 

■^^^^*C{el*3V^T. ^:^^'10 3- l{i|li;^^H5 RGB^" - C 
(D RGB7=" - ^C5lr, ■Kffl^{+D^^*3V^T. ^::^^?10 3- 2(C^ 

ff^ ^ ^ m ^ \^ . * -r . ^ ^ c i;i *5 It 5 ^ n 7 T ^ /V ^ * 

T V^ 5 TRC C ^, -7 h y X C j; •? . t (Dy" - ^ {-f ^ -y t 4 

/V c i;i X . ^ - if is: ^ t» f& c s. D« Jil iffl 7t t* IS c d )S; D T ffi IE 
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^ ^ fij. ( ^ - if ^ ^ lit ^ m n IS ) i>'-mit L tzm ^ h . ^ {k t 
la "c- 5> o 

# u T I? . i (D mm m-t ^ . 

Wt^ . y 5 o 0 ^ it urn ^ . ^ i o 3-2 

3^ y h 5 0 0 * ^ b T ^ H T # ill ^ ^ -r 5 i: I- . ^ 

$ iT^ T V^ 5 o 

j^^§^|l|,75^-^ 1 0 3-1 {C«7i^$HTV^S RGB7=' — iS? C li > ^ = 

^in^gpi 0 2-1 ir. J:^. 1 04 a~i ^^t&3ll^^$^xTV^5:/ 

a:7T-f/vc. i04b-l{Cl^*fl$nTVN5U]^fi5fflWfR 
( 7" n :7 r /i^ ^ fiic ^ ^c l^ i£ ffl tS IS ) . ^ tJ^ ^ Is ffi tf ¥fi c 

^ ft mo e 51^ $ ^T' S o 

fii^. '■^\% mco =^ =^ 9 \ ^ ^ - ^ ^ ffi ^ # ff; c T ® # - ^ 
i^ffijE^a^JS-riitg*^i-^^'''fc^^ ^ = 1 0 3-1 
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W ^ ^ ^-f tz. (D t fj: ^ o 

s m in TM± . m m m h B ^ ^ X ^ fz m m <D m n ^ m i$L mmu 

6 0 0 ^ fi i" 5 . 

Pi ^ ^ a Sli 6 0 0 (± , {t b {5 i2l $ tu X t tt ^ 75^ b . 7° n 

M *Di a SiS 1 0 0 (* . # b i% XYZ C 7=" — iJ' I- ?!t b T . it ^Rd -e (75 

mm m. m m n t m m m m c t i: ^ m I. . xyz c r - ^ \^ n r m ie 
m-r o <om ^ . xyz c 7= - . mit mx (d mm (o &(d ^ iz. 

r. CO J; 9 b T # b n XYZ D -x' — « ^ ^ <75 ffl ^ ^4^ E jj: 

T V^ 5 7° n -7 -f /V E j; 19 ^ m $ . RGB7=' - ^EtCl^m^ttT 

^ =- ^ 1 0 3 - 2 tr- aj :^ $ S r t -5 c 

j;A±cr>*SS<75ff^^icJ:tutt*. ^ =^ 1 0 3-l^:l«^$i^TV^5^ii 
^=1:^':/^' — -t^-y h 5 0 0i;iJ;'9fei2lLT^=^^' 1 0 3 - 2 izmfrc-t 
5 m ^ fe o T s iH it ffiiJ ^> ^ ffi ^ # C T n 7 T ^ /l^ ^ JE -r 

^ M »n L T e L . ft W (d *3 T . B i& ^ tz ^ it M i^i jbMt 5 ^ 
^ ^ . ft W i- *3 It 5 ^ ^ ^ {4= t ^ t IE ^ a ^ ?T 9 :i 
t J: , ft M t S: <75 is ft CO <;> a X o - ifc ^ HI 5 r t pj 

A ±1 ft # fit ( dr, dg, db) ^5 (o, 0, o) T- fo S 

{ m m. ^ \^ m iMi T' — ^j: ) m ^ X s = ^ 3§ 3t u t t ^ 5 
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t ^ s Mmn^ ( RGB # ^ -e (75 3 $IJ -it ft «7) fP RGB 3 fe [5] B# ^ ^ 

CO t ^ (D 3 mmm) < o '^xi^. r w i ^ ® ^ -^^ t> , 

^ ^ © !^ tt <7? i 19 Jfe ^/^ iij ^ T . X V i« ft ^ ^ IE ^ 9 ^ 

i: AS -c t 5 J; 9 i- 5 ^ a o v^ T . ^ * <^ fcb ^'J ^ ^ 

m ^ t \^ ^i^-^^M ^ t n X m.m-t ^ o 

% %'7^^<DVc m ;?>-i Sl i- 5 ±J ^ . =e =^ ^ <D RGB^ (7) 3fe <7> 5^ ^ ^ 

— Si Z);coi$: (2 6) dSfifeS:-r«>o 

Lr.X = r • Lr.X, max 
Lg, X = g • Lg, X. max 

U.x = b-U.x..„ _ (26) 

- (75 S ^ . X !i . 355 ;^ (7) B ^5 a S W lg ^.f t . fo 5 v^ * 
fc. ^ fig 5> l>f /cC f (73 ^ ^ J: 19 -iJ ^ ig: b ^ l^A ^- CD B ^ ^ 

Y r , Z r ) {* . ^ (27) }r ^ -r J: 9 5 o 

Xr = Xr, max l^kr, gain -yiJ j-+Kr. offset J 

Yr = Yr. max^kr gain * J" + ki. offset J 

Zt = Zr.maxl kr.gab---f; -+kr.eff«i J 



• • • (27) 

r.tD5S; (2 7) $r3fiJ^tttC7:>ft::^iitt (Xr,™.., Yr.m.x, Zr.m.x) 
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■V- lEmit-t ^ t . ifc O (28) # b it 6 o 
r'(X) = - = k,.g.i„--ir77 + k,..ffi.ij 

Yr r d. , y* 

r ' (Y ) = r;^ = kr.g,!. • -13—7 + kr. .ff.« I 

r- (Z) = = k,. lib. • rF-T + kr, .ff«. 1 

■ • • (28) 

^ (28) XYZCD ^^^>';twKZ)5tS:. -t-^TP]- 

(D^-eiS-t-rtd5T'#5o ^ (1) «^ Ciro3ocO^(7:)4^(7)r'(X)^ 

H # S: ^ i- ^ ^ ^ ^ * ^ " * (28) le: I* . ^ o V^ T 

(7? 7^ b fc . It ^ » o v^ T t> P « ^ m i- 5) r d5 T t ^. „ 

o -C . RGB(75 A :tl /^it ^ (dr, dg, db) ^ CO 3fe * <^ M « fo 

5 ^ # « -r ^ f4 . ^ ^ ^ J- 1 o .7) ^ -e « i- r t i)--^ 

{^«^$tv5-t-'<TCOfe{i, CIE122-1996T'^ $ n 5 <t 9 I- . x*: 
(29) ^fflV^T. XYZlit ( (X, Y, Z) „...ur.-) ^ Ife "T S ^1 

"Bj tg -e 5 o 







Xr.inn 


X %. max 


Xb.max 


r' 


Y 




Yr, mix 


Y g . m ax 


Y b .max 


g' 


Z 


measured 


Zr, mix 


Z g . m ax 


Zb, max 


b' 



• • • (29) 

mm(D^ ^ X\i . A :^ it # > 1 -o CD U X. e> H T v> 
\,^i^mx . M a i- * (7? ^ fe o 51 7t i'J ^ i- 5 r t S M T fo . e 
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t Ay E (D m^ . ^ ^ m m s. m f£ <^ m ^ ^ mm 

Hjt ^ ^ - ^ (^5 RGB7=~ V? ^ A :^ m -i- IS (0, 0, 0) (D t ^ . 
^ =^ ^ o |g )fe fl: + 5^ It tu W ( m V /v- v^ T i/^ fj: it i^ 

tt* ) . ± IB <D a ^ {4 ^ ^ 6^ ^> fife 3i: i- -5 :i ^ S -ft It T v^ 5 o 

-\= 5 $ P S v^ , m V /V & $ * 5 t ^ ^ =z. ^ ^ (d RGB^' 

A ;'D ■(t ^ ( 0 , 0 , 0 ) (D t ^ X- h . ■=& - 3^ « Tfe b T L 

^ 5 ( H u /V T L * 5 ) ^ ^ fc 5 o r <7> <t ^ m ^ I- ^ 

:^ :7 -ir 5/ h (7> ^ k IE <Z) fi: ^) . A ti is ^ ( 0 , 0 , 

0 ) O i ^ <^ )t ^ ( r' . g' , b' ) lis ^ (30) xm-r ^ t ^ 




(30) 



o T s 05 H B# <^ RGB# CO XYZ 3 $IJ ffi (X 

z™ > „ ) J4 . 5^ o ^ (3 1 ) xm:-r:ittix^^. 



m i n ) 



Y m I 




X g . m in 
Y g , m in 
2i g . m ID 





(31) 
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, M U ^ (7:> X Y Z 3 M ( X k . m I n , Y k , m i n , Z k . m I n ) v 5^ 

(3 2 ) T S i~ w i: T # 5 o 

Xk.min = Xf.tnin+Xg.mbi+Xb.mm 
Yk.min = Yr.min+ Yg.m'm+ Yb.niin 
Zk.min = Zr.min+Zg.min+Zb.min 

• • • (32) 

- ti h (D ^ ^ ^ m.'f- ^ t . a? ^ -t :/ twv CD ^ A * it ^ ^ # X. 

^ ^ PJ ^ S tT/ 5) 3 $IJ iiE ( X r . ■» J , Y r , n, . . . u r . d , Z r . m . . . » 

^ (3 3) T'^^HSo ntu^EM^bi-Si:. ^ (3 4) 

Xi.meafflie* = Xr. n.a»|^ki. jiin • pT^Y"*" '^'^ """'^ + X j . ™ »+ Xb. m « 

Yr, noturea = Yc. mjx^kr. gain • j" + kr. otfjel^ + Y g. m inT Y k . m in 

Zt.mcaurei = Zr.iin«^kr.t>h - ^ ^ _j + ki.otlid^ + Zg,m bi+ Zb.nm 

• • 

Xr.max V 2 -1 >' A..m« Ar.max 



(33) 



X, 


max 


Y r, m 


casurcd 


Yr 


max 


Zr,m 


csiurtd 



I r. measured ( V' Yg.max Yb,max 
r"(Y) = = U^.6»^-71i -+kr.off«. kg.offsct^ +— kr.off5ci 



dr ^ ^ Zg. max Zv, 



max 



r«(Z) = = kr, gam -715 — -+kr.cff«t + kg.offsd + kb.pffsci 

• • • (34) 

^ (34) iw jo T }4 . :t -7 ir f ( 5t (34) 5 * S 

(D * '(RIJ CO 2 o O II ) (T:) it . XYZ(D # ^ Y =S ^ o T V^ 
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V^ * . ^ (35) Jj^iL^ ^ o 



Xi, max 


> X> 


max, Xb, max 


Y g. max 


> Y, 


max, Yb. max 


Zb, max 


> Zr. 


max Zg.max 



^ f~ ^ S U ( 0 , 0 , 0 ) ^ a V ^ ^ ^ . iS: (3 

6 ) ^5 ^ S: i" 5> o 

(kr .fftct)^ « (kg..ffst.y' « (kb..ff».)'' 

• • • (36) 

o T . ^ (34) *3 T . r" ( X) (75 :^ 7 ir h ^ (iz ^ ^J: M 
ayx.. ^..t^^^j^mi^itLm-r ^) . r- (Y) , r" (Z) (0:^7-ir -y K« 
( ^ ^ « O Y . . » . . . Z. . „ . . ^5 5^^ ^ B -r 5 ) /J^ $ < S 

- td5jpd--5o TRC#tt (Pi Hilt +4) xyz#^ ^ ^wv S 

icmT'i-oTL*^ rfc^E*LT*3i9. RGB^ ^ V # (C 3 S M . 

# It 9 o CD TRC;i5 # X- b H 5 o r. (7) J; 5 'if » ^ x r", g", b"^ix-€H 
(DTRC^5 1 o ^T? t V^ fc ft , CIEl 22-1996 je 5 5C (37) 

( ^ (2 9 ) t P ~ O ^ ) S V^ T . XYZ 3 & ^ m -r S r i: 

~e # T'cf < t'cC S o 



'x" 




"Xr. 


max X g 


max Xb. max 


"r" 


Y 




Yr. 


max Y g 


max Y b . max 


g" 


_Z_ 


m easured 




max Zg 


m ax Z b , m ax 





• • • (37) 

^r-C. ^ (3 3) &s ^ (3 8) (7)j:e)l-Srai"5>o 
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L b . in in 



= Xf,max[^kr.8am-Yir3j^ + (Xr. m «+ Xg. min+ Xb. m Xr. mm 

= |xr.m«[^kr.g,m --1^^+ kr,^ - Xr.mu,| + Xk.min 

Yr , m casurcd = Y r m»[^kr. gain ' ^^N^ J[ + ^r. cffsel j + Y g, m in-f Y b , m m 

= Yr.max[kr.g.b,-'^i?^ + kr,off«tj + (Y r. m m+ Y g, m b+ Y b, m in)- Y.. m in 
=: |Yt.m«(^kf.g.in'--ir^+ ~ Yr.n. + Yk. m in 

Zr.m«med = Zr. m»x^ kr . gain ' ^^T-^^^^J + kr, affsci j + Zg. m in+ Zb. n, in 

= Zf,m.x[^kr.8.ia> ^if^^ +kr.off«t^ + (Zr. m in+ Zg. m in+ Zb. n. in)"" Zr, m n 
==|zr.max^ki.g.in"Y^r3^ - Zr, m + Zk .m m 

• — (38) 
^ (3 8) ^ (3 9) t^lS^i-i^lC^ff^^tbSo 

Xr.m«,urtd -Xk.min = Xr, max (^kr. gain • + kr. offscij - Xr.mm 

Yr. measured -Yk.min = Yr.maxj^kf.gain • Ji^^:^ - Yr.min 

f dr V' 

Zr.mcawrcd -Zk.min = Zr, max j^kr . gak • ^Tf^ + ^' ' '^f^"* J ""Z^''"^ 

• • • (39) 

^ ib . 5t (39) . 5C (40) (7) ct 5 I- ^ t o 
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• = I kr.gain *™[^^ ;- + Kr. offstt ^ 



— ivr.gain v, ■ iv,.v»,w . ^ 

Xr.n.ax V 2^-1 / Xr.n,« 

Yr.n,e»urcd-Yk,n,in f_ Ctl , , V' Y "> ^ 

■ = Ki.gatn'7]5 --f Kr.offsci i - 

Zr.m«surcd-Zk.n.in f df V' j^"" 

Zr.m« V 2^-~l ) Zr.max 



(40) 



d w . ^ (41) ^ Sl -r 5 o 

Xr.fflb Yr.min Zr.min 
^ =kr. offset' 

Xr.mw Yr.max Zr.max • • • ( 4 1 ) 

^ . ^ (41) <OfiI^crt*5<t. ^ (40) li. (4 

Xr 



r.mciiureJ — Xk.mm f , 1, „ 1 C 

= 1 kr.g.i«-rir3T+k'.«rf"> I 

Xr.max ^ 

Yf.meiwrcd — Yk.mm T ^ p 

= I kt.gHin - ^.N _ +Kr.offKt 1 - Cr 

Yr.mix ^ Z 1 

Zr. m ctsurcd ~ Zk, m m j ^ | ^ 

' — — = I kr. g»B • -T H _ . + Kr. off"^ I " ^ ' 

Zr.max \ 2 1 



• • - (42) 

S: (42) # ^ (7) i23 . ^ ^ 1 i 5 i: 9 s <75 5*: 

(4 3) $r^n€H^^LXIEm^bi-St. ^ (44) AMtbHS 

Xr.m..-Xr.ii.in ' Yr. n.K- Y r. in in ' Zt.max- Zr. m i» ... (43) 
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Xr. m eisurtd — X k. m in 

r"'(X) = -Z ^7— 

Ar,Tnax"~ Ar.m m 

X r.max i [ J^. 

Xr.inax~Xr.tnm IV 

Y r , m casurcd — Y k , m in 

r"'(Y) = - 



+ kr. offset - 



Y r , m 3X — Y r , m in 

Y r . m »x I j 1 



r-(Z) = - 



Ir,max"~'Ir-minl^ * 

Zk 

Zr. max— Zr, 

Zr.mix dr 



T. offset^ ""^'1 



- Zr, m in 



(44) 



rrX'. (4 5) ;?)S^SIbTV^5 

Xf.roax Yr.max Zr. 



, max 



Xr.mai-Xr.mm Yr. max - Y r.m in Zr.max- Zr- min 

- • • (45) 

o T . ^ (44) « . ^ (46) CO J: 9 « r t # 6 o 

dr 



X r , tn etsure j 


— ' X k . m in 


Xi.max — 


Xr, m in 


Y r . m casurcd 


— Y k , m in 


Y r. max ^ 


Y r. m in 


Zr, meaiurtd 


— Zk, m in 



+ k ' r . offset I — C ' r 



Yritiat—Ir.mtn 1^ *> * 

r"'(Z)= 7 7 



• • • (46) 

^ ^ ;V -e CO TRCli [5]-(D5S:i!^i'3. 5!pCD^-Y>'^WV(D TRCitt ft 
( Pi fl It ffi ) . GOGO^ 7=' /i^ ( r iZ) .-fe {31 o T 3z!i -t' 5 ) (-J: "9 
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^^ o T s RGB# 

X r . m easured ~ X k , » in 
Xr.max— Xg.roin 

Y B , m eisured Y k . m in 



r"' = 



P ^WV <7) TRC« . 5t (47) © i 9 

dr 

k r-SJin ■ 2" _ J 



+ k'l.offsci - C't 



b"' = 



Ys-ni"" Y|,m in 
Zk. ina»~ Zk. min 



k'b.t.il.- ^tf'^^ +k't..ff«l I -C'b 



:^(Dm-ts TRC^;i J: # ^ # /b> IS IE ^ iT. RGB(D # ^ a 
g>" b'''^^b^ XYZ 3 $IJ ^ <7D ^ m l± . 2fc «7? J; O 



(47) 



^7 ^ ;^ j:: 




t X- ^ 














'x" 




X r . max — X r. m in 


Xg.max"" Xg.min 


X b max — 


X b . m in 


'r'"' 




X k , m in 


Y 




Y r, max — Y r, m in 


Yg.max — Yg.min 


Y b , m »x — 


Y b . m in 


g"' 




Y k , m in 


_Z_ 


IT) eanired 


2*r.inax~~ Zr.min 


Zg. max Zg. m in 


Zb. max — 


Z b . m in 


b"'_ 




Zk. m 1 

'r'"" 








Xr, max — X r, m in 


X g. m«x X m in 


X b. max ~ 


X b , m in 


Xk. 


m in 


O 








Yr.niax"^ Yr.min 


Y r. mtx — Yi . m in 


Y b . m ax — 


Y b, m m 


Yk. 


m in 


b"" 








Zr, mix — 2jt ,m in 


Zg. max — Zg. m in 


Zb.max- 


- Zb, m in 


Zk. o in 


. ' . 





(48) 



Xr, max.. measured = Xr.max+ Xg,min+Xb.min 
Xk.min = Xr.nitn+Xg,rain+Xb.min 



(49) 



Xr,in« — Xr.Biin = X r. max. m tanircd — Xk.min 

• • • (50) 
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X f . m ti . 


m etsuicd X k . ro io 


X t , ffl tx . 


intiaiied Xk.oin 


Y 




Y r , m 11 


ja tisuted "** Y k. m is 


Y 6,Bi«t 


m eatuTcd — " Y k . m m 






Z I . n It 


. 01 Gtsarcd Z k , IB io 


Z^^tntx 


0 eiwted "~ Zk, B in 



:.Yk. 



r'" 

g'" 
b'" 
1 



• • • (51) 

^ ^ -f ^ i T- ^ ^.f V^ « ^ . tfli:>ii>. ^=-^'D=^l-h^^h^m 
GOGO^ 7=- /VI' J: 0 TRCitttt =1: * b . tt^. RGZ(D^^(DAtim^r 

^izm (OX1Z3 mmm t m ^ {xtim^= (o. o, o) ) (o t 
% (D 3 mmm <D 4 <D m ^ '0 M ^ h ^ 3 x 4 ^ ^ h v 

ir ^ mm-r ^ ^ t -(^ . j;^/>/^v^-e=^^'<7:)fe^#t4(^S'J^■^-t>^ ^ 
i <7) J: 9 . ^ * i> * <7> tfc I'J ^ ^ i- 5 * " ^ m v^ fc ^ 

^ ^- „ ^ ^ 1: ^- ^ ^ i£ ffl i- 5 r -C . RGBO # f- ^ :/ 
Sl^lO(DTRC. ^1+ 3 -ocTDTRCT-. ^ W US # & « -T ^1 t ^' ^ 
5 o U U b . RGB# fe (d *5 It 5 $3^ 3t « <^ tb tiJ )5g 3x L /.S 
(xt (26) ^S^^IU/^V^) ia%5tM<75 7^"^^^^-l' (<£='^^ 

< o T L ^ 9 o 

wO:^^. (33) ;6^b^ (46) :S:^<iimid*3lt5^ (4 
1 ) ^ ^ (4 5 ) Bfe S: b ft . RGB ^ O TRCCi: - S id 
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^ ^ -r- t v^ r t (CI S o tie o T . m<Dm ^(D^ (34) R , 
ms # o V^ T 3 ?t lit X b * b 5 T RC« . '{k<D X 0 

X r, m casurtd 



r"(X) = 



X r. in esnired. max 

Xr..max(kr,g,m dr/Cl*' - 1) + kr, offset) ^' + X g . m3X> kg. offset + X b . n,ax. kb . offm ^ 

X r, m caturcd . max 



Xg, m eisureii 

g"(X) = 



X m enured, max 

X,....i(k,.,.i. dr/CZ*^ -l) + k,,.if.c.)^' + X,.m.x.k,..fto^' +Xb.n,».kb..ffa.^' 

Xg. meant reds max 



X b, ro eisured 

^°(^)=t;^ — : — 

Ab. m casured. max 

Xb,ma»(kb.8ain'dr/(2^ ~- I) kb. offsei)^^ -f Xr. max, kr, offseJ^ + Xg. max. kg. off«» ^' 

X b, m canned, max 

• • • (52) 

9 o (^3 TRC;55 3jt b 5 = VN^. 5 O XYZ 3 flJMie <7> ifJ ^ lit ^ 
(5 3) -elg$tv5^<7>i:i'So 

X«e«u«4 =X.m«(k,.,.in-:7ir~r'^'^' + ^ 8 • -""(kj .S-- ' j N _ j + kg. off«t) 



2" - 
db 



H- Xb.max(kb.gam 



2'' - 
dr 



Ymeasured — Y r, max (kr. gain - 



2"- 

db 



H- Yb,roax{kb, gain ■ 



Zmeasttred — Zr. inax(kr. gain - 



2^ - 
dr 



+ kb. offset)^* 



dr 



2 

db . 

+ Zb .mix (kb . gain ^^^"17] * ^ 



+ kT.off«i)^' + Yg.max(kg. gain -ypr^+ kg. offset)^* 
■fkb.offscl)^^ 

dr 

+ kr.offsct)^' + Zg-max(kg,gain • _ | kg.offsel) 
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• . • (53) 

- CD 5t (53) 1* . ^ (52) h . --ikCD 0 i^^r^X' % ^ o 

X«.ca,»„d = Xr,mn.«.tJ.m.xr"(X)-(X,.m.x,kg..fr«.''' + Xb , m», ICk . cffscl^' ) 
+ Xg.n,c«»r.d.,.wg"(X)-(Xr.™...k,..mc."'' + X I. , m„. kb .(to ) 
+ Xk. n,««rci.m.« b" (X) - (X,,™... kr..frs..'' + Xg. m«. kg. cff.cJ' ) 

Ym««r.d=Yr.n..«.r.d.««r"(Y)-(Yg.m».Kg..rta'' + Y b . kb, ofte^' ) 
+ Y,.».c.»«d..»axg"(Y)-(Y,.™.x.k, -mc/' +Yb m«.kB,o(to^') 
+ Yb.m«mcd.n,„b"(Y)-(Yr.-.x.kr.»ffscJ' + Y b. ks- .rr«/* ) 

Zmcured = Zr. t" (Z) - ( Zg . n, ». kg. ofr.e/' + Zb m..,kb.ofr«J' ) 

+ Z,.n.c..u,.d.«., g"(Z)-(Z,.n,...kr.off«J' +Zb.r>.x.kb..mc.^') 
+ Zb.me««.d.n,.>.b"(Z)-(Zr ■..i.k,..rfs.t'' + Zg.m.x.k,..rf.c/' ) 

. • • (54) 
$bt-^ (54) 14. it (31) . ^ (32) J;^. 

X«c„.«d =X,.mc,»,cd.,n«r"(X)+X,.».«,uM.n..xg"(X)+Xb,m«n.«d.m,.b"(X)--2Xk.nin 
Y.»»,cd =Y,,,.c.«.r»d.,n« r"(Y)+Yg.m«.».ed.m.xg"(Y)+Yb.,n b"(Y)-2Yk,-i. 
Z,n.«.r.d = Z,.mc.»rcd.m.. T" (Z) + Z,.» exm.d. max g" (Z) + Zb. m ..«red. n,xx b" (Z) - 2Zk.ml. 

. • • (55) 

RGB <7D ^ CD 53^ ^ <7) tt ^'J iU ^ 3t U =^<C VN S S ^ Tfe M <D 7=" ^ 

(D & ^lEm\^ii. CIE122-1996^ . ^ (51) (D ^ 7 f£ h 'J ^ 
m.^X- \-i ti: < . 9 m<^ TRC t H V /KD 3 $IJ M ^it b . ^ (5 
5 ) J: 0 . XYZ 3 PJ M « ^ * w t -C t 5 o 

v^ 5 „ - (D l:: *5 v^ T . p ^ a 1 0 0 {4 . I¥ « ^ 7 0 i t 7^ " 
^ S §|i 7 0 2 ^ ^ W U T V^ o o W ffi 7 0 1 CD ^'J ly If ffi ^ 7 1 
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1 i-i , RGB^g 5t fe ,^ itT tb m wi iL-t ^ fj^w ^ . t 

(7:)^J^^m^m##WffiaS7 1 2 J:x--^^a^7 0 2 (DTRCftJ55lff 
7 2 2 m :^ L T V^ 5 „ m # # W « ^ 7 1 2 14 . M 1^ # V^ T 

V> 5 S /b^ ^ *a S ^ . ¥IJ ^ It m ^ JP & i'i W ffi 7 1 3 i TR 

c ^ -T^" /V *X 7 1 5 {ii fcH L- T v^ 5 o 

in ||J W « §15 7 1 3 i4 . RGB# 5g 7t fe <75 JO ?S ^ i" S S 

•vby>y:7x51#^^7l4{4. XYZiit --iT?^^-^ V -y <7 ^ (D ^ ^ ^ 
a *R i- S o TRC^ 5S ^ 7 1 5 . TRC^ ^ (DM^^ ^ ^ . 
7="— ^^a§|5702(7)-^fy5^^'^<'^J*S?721l4. -rfy^'i' 
^ gp 7 1 4 (7? 51 fci rS; L T , XYZ« ^(D^^-^ V V V ^ ^ ^' ^ 
it . -T^n^T-f/HtJSfeSP? 2 3 ^rm;^L-TV^;5o TRC^^ J$ 

7 2 2 « . TRC^ 7="/vm4Rgl57 1 5(7)514)^iC*t)J^LT, RGB(75#5^^ 
^wk;) TRC^Sr ^ L . r n 7 T ^ Bfe gP 7 2 3 {:i ffi ^ L T v^ 5 . 

1 0 4t^ai::'3UTVN5„ 

^ _ ^ ^ ^ BS L X m o ^£ *3 . - <7> ^ S . i 5. ^ )t M CO 7=- ^' 

7. ^ \^ ^ \^ X n ^ ^ '^^ ^ ^ o mwi^^^^y-^s4 itc^s 

V^ T . I? fiffi 95 7 0 1 (7) fcb F>l lU i¥ ffl ^ 7 1 1 y^" ^ /V « ^ ( dr, dg. 
db) oA,:^^^itSo r <75 i § . 7=-^ :^-7° W-Y d5CRT-Cfo2>^-S^^W 

W\ l¥ « 7 1 1 ft . RGB5g ^ © Tfe 5^ * it m IIJ 7)5 ^ 3t 1- S 

^ *IJ ^ i- 5 o -f^it>h . ±m\^tz^ (26) ^ 5t ^ 

^ -r 5 o I'J ^ a: i~ 6 i: ¥iJ ^ b m ^ . fiJ IiJ W fffi 7 i i t4 . 
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mw^ ^ wmn 7 i 2 i± . tb m wi t? ^ ^ 7 1 1 ± o tt m m m^^^n 
m'^^(^^m^^ntzi t ^ . ^.-r vf s a 3 *3 v^ t m # # ^^^^ ± 

U T 5 /i- ^ W ^ -t- 5 o i- =fe i5 ^ . A :^ ^ n 7=" ^ « ^ 
(dr, dg, db) ifi (0, 0, 0) T S ( Pi # 7=-- ^5 jfe ^ 
;?)^ t5 b "f . ^ ^. ^ ^ L T V^ 5 S «r ^ i- S o m # t l¥ « 
7 1 2 m # ^ ^5 §S ^ t ^ /-c m . :^ X ^ S 4 

4 Xcm^ . TRC^ X /I- 51 *R fii 7 1 5 . ^ := 3? ^5 CRT T" ^ ^ 

fij b , CRT 5 a ^ X X 7" 5. :7° s 4 5 ir. 5S . ^ 1 (e: ^ i- 
>- -7° y-V ^ 7=' ;V . GOG ( Gain-Off set-Gamma) ^ 7=' /V . fc. li GOGO ( Ga 
in-Off set-Gamma-Offset) ^ }^ (O O ^ (O . ^ ;V ^ 7^ /V . * fc 

GOG^ 7=' /V ^ ® ti^ t . 51 ^ ^ ^ TRCi^ fife^7 2 2lrttJ;bi-5o 



^ 1 



No, 


Name 


Model Formula 


Comment 


1 


Simple 




Simplest and widely used 


2 


GOG 


Y-(aX+by 


Introduced in CEB tech.rep. 122- 1996 


3 


|gogo 


YKaX+by+c 


Proposed in IEC/CD61966 part3 



r . # ^ X /Hd o v^ T ffi ^ iw -t- s i s ^ >v ^ 

«l{:i7F't-J;9ld. Y = X'' (P = 7) Oitttt{;iS<3 V^TTRC^ ^efe 

t -5 ^iJ fo 5 . It S tf] (d « . -f L 4- 5> T ^£ r i: ^ v^ o 
GOG^ 7=' J*. ^ CIEt" ^ ^ )\^ 3 if- - y CIEl 22-1 996 T' ffl Vn b T *5 
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Y = (aX+b) - (P = 7) (D^ic£^V^T. TRC^Ir ^fiXi- 5 o 
- OG0G^f=^/V}4. CRT^^ ^ .T^'feStttt ^ ^ #d^iT.fc%CD7?fe '9 . 

GOGO^^-;vt*. Y= (aX+b) (P = 7) <7> ^ i:: S v^ T 

tci,<DX^h^o - roG0G0^7=-/Vl4. IEC61966-3t0^if ^Committee 
Draftl?®^$^^TV^^,o - .75 GOGO^ 7^' /V tC j: iT. , GOG^ 7^ 1? 
E -r 5 ^ ^ E 16 ''■e « ^ ( ^ :^ ^ (75 m W /V V^ T V^ S J: 9 « 

Pt ^ ii# tS a $T ^ i" ^ $ 5 <. 

TRC*v=-/V51$^^ 7 1 5 f*. ^.^m a 1 ^ 7 ir V ^ 

51 t)^ -r -5 „ TRC^ /V 51 *R 7 1 5 i ^5 GOG^ /V d> S ^ 3^ 

TRC^^figSP 7 2 2 fi, .>:/S 4 5 ^ 1 8 1:^ "^^^ 

- V ^ -r i 9 > RGB# fe i;i j3 It 5. m li "T? XYZ 3 iiS ^'1 ^ 7" " 

^^^fflL. ^mmmmit^mi- X ^ gog^ 7=-/^ 9 ^ - ^ 

-r^j:i^h. H 1 8 *3 v^ T . * {r. 7. ^ S 7 1 T' . XfiT^i^ 

^ ;um^dT^- V r ^titz.mmm(D 3 m m m pj ^ ^ ^ . 
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-e . IBm^tii'^n iotv^ . ^ hlZ. ^ ^ y ^ S 7 3 \Z. ^ \^ X . Wl ^ ^ 

f\.tz 3 0 -ib (75 ta ^ m X r & * :^ iit X , . m . X { z. \> m ^ f\' fr. 

^ 7^ 7° s 7 4 *3 v^ T li . k f) 9 \% % h ^ -h {^.tr (d ^ 

- ^ t . ^ (56) s v^ T . ^ B a ( # ^ * ii ® 

a ) ^ it 6^ tr 5 o ^ b T . 7^ 5/ ^ S 7 5 {;i *3 V> T . ^ 

r = — 1 kr.E>in --"S -+ kr.offtci I 

Ar.nni ^ 2—1 ' 

• • - (56) 

HI YidMo-r. X7"~^7'S4 4T. ^-^^5 CRT-e V^ ^t^J ^ 

$ S □ . * 1 ir. 73^ U v' > "7° /V ^ 7=" /I' ^ GOG ^ /V ffl V-^ S 

C t -e t 'fe V^ 05 -e . 7- -7" S 4 9 it ?f V RGBCO # Si jo l")- S tSc 

pgp CD xYz 3 w Mie -ay ^ ^" - ^ ^ * ^ * b)iA^ri^ 

^ /V{t ^tt (dr, dg, db)<7>r«lT. RGB© # ^ -Y V S 3 O (7) 1 i!): 

/V T ^ 7" - -^^^ ( L"T) ^ ^ )5g -r 5 a iRCj^ J3^ §15 7 2 2 

43 1/ ^ T ^ ^ -5 r, 

y^y- V-T" S A 6 ift ^ . JP I'J W « §P 7 1 3 t;i J: t9 SB iU ( ^£ S 

) pfe iz: -r S S ;{)^ ^5 jjiij ^ $ H 5 o r (75 jjp ?i lU . e (7) a 

jtYwm.x;i)S, RGBfli * *3 It 5 ft iit fP (Yrm..+ Y.n...+ Y^m..) 

£r)9 5y^_-irvV7!;^l 0 5^< — ■fe:i^hcoijt{r.MJ&i"5i:#x J^aI 

f t ^ ^ ^ 5 ° & IiJ J5g Se -r 5 t *IJ ^ $ H m V >^ T -y ^ 

S A 1 . -7 h y -y ^ S §15 7 1 4 (± . 5t ( 2 ) {d t- 3 X 

3<75-7by'y^^triltf^U. ■vhy-y^'::^^)*a7 2i{4. :i(7)-7 
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^ S 5 0 ^ s ^-iftt. 3 X N (D V V ^ ^ ^ ±i^-t 

5 , ^ ^- 3 76 >y ^ T -y ^ ^ - ^ ^ ^ i- 5 ^ fij ^ i- 5 o 

N ® -7 h y ^ . ^ li RGBCD 7t » (r, g, b) i XYZ 3 M M O fM (D 

m . r , 3 X 8 CO -7 h y -y ^ ffe ^ ^ 5) » s <^ <^ 

^ ( 5 7 ) Id i" J; 5 . ( r, g, b, 1 , rg, gb, br, rgb) \Z. m 

oV^T. (XcHT, YcHT, Zc«t) 3 X 8 co-^ h y ^ X 

^ ^ ^ 5 o 



r 

g 
b 
1 

rg 
gb 
br 
rbg 



XcRT 
YcRT 
ZcRT 



= Ms «8 



• • • (57) 

:Ky- y :f s 4 3 *3 v^ T . m # % M ^ b T v^ S ^ ^ 

S 75- ^ *J ^ -t- S o m # # ^ ^. b T v^ fc t U T % . :b T -e 

^) . if PJ ^ f o - ^5 -e t ''ct v^ J: 9 ''j; a -a- X m # # ^ It 3E -r 6 iti' 

^ 7!)^ /I t n ^ ^ ti z o m n^ ^ -i- ao ^ -t s ^ t -e ^ s m ^ 

j,i ^ ^ $ t: 4i IE i" -5 iCi^ M S ^ ^ ^ - ^ o ^ t"— y 
S 5 2 ii ^ . TRC^ 5=" /V 51 *R IH5 7 1 5 {4 . ^ =^ CRTT 5> ;^»- S= 
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RC^ /Vil^gP 7 1 5 t*GOGO^T=-/l- tr^lX L . T^Ciff^zU 7 2 2 tt. 
RGBO # fe *3 It 5 ^ IS O XYZ 3 fij ^it -11 ^ - ^ b A ^ X ^ 
/V m ^ . 0 . 0) (75 0# O XYZ 3 PJ M - iJ' ^ - ? ^ « ffl 

L ^ # ^ a 51 # ?i J; "5 GOGO^ T^VKO /N° V ;^ - ^ * -t . ^ 
(4 7) (D«Jfe3'^<7> TRC^ ^ -r 6 o 
r O » ^ <D GOGO^ /V j; 5 TRC^t ^ (D ^ M \± . Ml 9 K -T i. 0 

\z.fr^'rm-ttmmx^^=5<D-^. ^ ^ m « ^ Pi&-r . 

X ^ ^ S 8 IT. RGBCD # I- *5 l-t 5 ^ Pi P <75 XYZ 3 PJ M i'J ^ 7=' 
- ^ b A ^ ^ ^^it ^:5M0, 0. 0) O Bt <7> XYZ 3 *ij ^ ^it 7=' - ^ 

^^f^^ - m\'- h ^ ^ ^^ ^ # !t U T . :^ 7^ :/ S 8 3 , 

S 8 4 *3 V^ T . ^ (47) S < ^ i^ 5 ,^ . EI 1 8 

^c^i-m^iS^£^"Cv^5o ^ UTcoGOGo-ex/V'-ett. k'..,„, 

7 1 3 fi . tfe lU i- 5. S= ^ U . An lU fife 5i "T S 

m-a- . ~> 7° S 5 6 (cii^ . Y y ^ ^miK^7 1 4\i^. ±5S 

U it; (51) -f 3 X 4 <7) -=r f y -y ^ ^ ^-^ L- ^ V V ^ 

^ ^ 7 2 1 « s RGB(^ ^ <7) a A ^ B# 3 PJ M t A :^ 7=" 

/P{t-§-dMO. 0. 0)(7)Bt OXYZ3 PJM^tT=-- ^ 4 O i: . ^ ^ h 

y i7 7^ ^i. i^S; -f 5 o 

^ S 5 2 ir. *3 V^ T . TRC^ S ^ 7 1 5 J: ^ = ^ 

CRT-e V^ ^ ^ $ iT^ f:: ^ ^ ^ :^ X -y ^ S 5 3 d it ^ . TRCi^ ^ ^ 

7 2 2 . RGBO # -t *5 5 iC Pi H <75 XYZ 3 ^IJ ^ « SJ ^ 7=" - ^ 
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b A ^ V? ^ /nt ^ (0, 0, o)(D t ^ <D xYz 3 mmm^- ^ 

^-^-_^;^^^]^X3ft*fc5ta(r"', g'", h" ' ) t X tl i> ^ 

m (dr, dg, db) m -e RGB£7> # =f • ^ ^ ^twV S (CI 3 o <D 1 JSfc tc ^ T 

* . X 7^ 7° S 5 5 S:i *5 V^ T . Jn ?i lU Bfe It L ^tC V^ ^ J|^1J ^ $ n 

fc ^ . ^ S 5 0 ^ . -7 b i; ,y ^ X I5g ^ 7 2 1 J; 19 . 

I EC^ T- at ^ H T V^ 5 J; 0 m « ® <^ ^ = ^ ^ ^ ^ ^^'J ^ 3 $lj 

^S^Efe^HS*-. ^ fc «RGBCO a (r" ■ , g* " . b" ' ) t XYZ 3 fij'^ 
-fjl (75 TbI CO 3 ^fc Tic /V :7 T — :^ ^ ^ ^ ti/ -5 o 

x ^ ^/ ^ s 5 1 {c *3 r . mm ^ ^ miEir ^ t ^ 

fht^m^ . ^ :f s 5 7 icm ^ . ^ = ^5 CRTT- fo 5 /i^ *«J ^ 

GOG^ /V ^ fc {* GOGO^ T=' /V & ^ ^ L- ^ TRCf^ )^aS7 22(*. ^(?>51 
tfltC^tJS bTTRCS::^)5£i~5o 

X 7^ ^ S 5 7 *3 V^ -C . ^ = 3? AS CRT T « /ji V ^ fij ^ $ tt fc # ^ 

— -T" /I' ^ ^ fig i" 6 o 

7^ ^ S 6 0 it ^ . lU If ffi §15 7 1 3 f4 . M & Wi ^ ir ^ 

a^wa-^mmi^: mmwli!)^m^L■t . ^ - if . ^ 7^ 2/ -t- s e 

1 jb^ T . 3 X 3 © -7 h y y ^ . * fc « 3 X 4 (75 -7 h y :^ 
CD v^ T in^ ^ ^ fife -r S ^ ^ *R b . h y X -f^ fife a 7 2 1 }i . ^ 

(7) s IS * >ft js; L T . lEcco 3 2 xYziij mmf>^ h<Dmmm m -e 



BNSDOCiD; <WO 9923637A1_L> 



wo 99/23637 



PCT/JP98/04961 



=5 h V y ^ ^ ^ if f^-r ^ o X ^ 7= s 6 0 *3 v^ T . ;0n 5* aiJ 
iii^iLVfi:\,^tm^^i^tzm^. :^ T y zf S 5 0 ^ . 3 X N (D 

i> y V ^ 7. . % fz.\i. 2. '{iR 1^ 1^ V "7 r V rf ^ - ±^ ^ ^ ^ o 

y y- S A 2 *3 V^ T . tb HJ ^ Si U v^ ^l^ij ^ $ ^ ^ ^ ^ 

:^ 7^ ^ s 6 2 5i ^ . »n -Jfe iJ I? « 7 1 3 (4. . lU ;55 az: -r 5> 

5 * ¥1J ^ U . ^ Si L m ^ . ;^ -y ^ S 6 5 it ^ . TR 

Cit^^ 7 2 2 RGB(75*ft(r, g. b)i:XYZ3 PJ M ifi ^ PpT <75 3 t?fc 5n 

5/ ^ T :/ ^ - /V ^ ^ J* i- 5 o :^ x 7° S 6 2 t *3 V- T . Ife 

7 2 2 (4 . r 0? S *f 1- s RGBO # iw j3 l-t ^ |5g li XYZ 3 

$1J m « ay ^ T^' - ^ A- b . # ^ ff^ * # =t GOGOCT? 9 P« - ^ 

^ T . ^ (52) ^f^ i- Xte (7) 3 (75 TRCro & . Y -ft Z -(it ^ tt. ^ 

T $ b . 7° n :7 T ^ §i5 7 2 3 1-4 . 5C (55) X' .i^ "T XYZ'^ 

X7^:y^S47, S50, S56, S61, S64, S65(75«3i 
S o m . X 7^ 5; :r s 4 8 Jl ^ . XYZ 3 ^ij ^il ?i ^ ^0; a > ^ t 
-Y it J55c $15 7 2 3 "C ^ $ ti. ?) o 

4^ fli T . ^ - ,7> fe fli li, # I? iffi (7D fc >6 o ij ^ 0ij & li -r s r t 

*5 . ± ili L ^ (51) (r_ jo ft 6 3 X 4 -x- h y ^' ^ ^ 

-r 6 ^ ^) . ^ ( 5 8 ) ^ i 9 , 3 X 3 w -e ^ y 
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' ) . r CD 3 X 3 -7 h y 5/ ^' ^ I- =C D . XYZ 3 $IJ ^ m b 

^ /I- -ft (0, 0, 0) (D t ^ (DXYZ3 mmUy'- ^1^^ 
^ -r -5 J: 5 b T ^ i ''^ o 





X r» m casurcd 


— X k . m in 


Xg. 


m caturcd 


— X k , m in 


Xb. measured 


— X k , m in 




r 




Y r, m Msured 


— V k, m in 


Y, 


m easured 


— Y k. n» in 


Y b . m casured 


— Y k. m in 




g 




Zt, m eatured 


— Zk.m in 


z, 


m casurcd 


— Zk , m in 


Zb ,nt casurcd 


— Zk. mtn 


Regrentan 





X 
Y 

-Jmeatured 

Xk. m in 
Y k , m in 
Zk.tnin 

• • • (58) 

/ijo. ±m \^ t:L X o ^ n 0 =' ^° ^ - ^ ^ ^ <^ ^ 
-r^mmmi^tvxii. ^ . cd-rom . mPf ^ ^ v (d 



^ ?g J; tt' . ^ (D m IE ^ m w n o :zt-^^-v%^m^ii!hMm 
m.xf K m m ^ ^ 't^ - ^ '^^ ^ ^ " 

* fc. ifmrni^^^i-^^ ^ 9 - ^/ ^ ^ ^'^^ ^ # S ic: g Si 6^ 

* . 7^ ^ J: > if ^RiJ (t:) g t ^ If « CO S <^ ia ife 

a ^ ^ 1^ 'm ^ 6 is ife s « ^ ^ ^ * ^ M s « 

* fc. Tp: ^ J: f±* . <i^^ -I'J ^ ft T- . ^ V /V # v^ T L * 
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* fc. :^mm\^ X fh\-$ . /> v^ p] :^ a . m ^ fe ie & 5 - 

-e # 5 o 
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It ^ CD ta la 

t . 

^ ^ ® 

2 . Hti ta m ^ ^ -t- 5. tf « . ji la ^ <75 ^ i Bi ^ V /I- 

M -r 5 tf # fc > 
mmwm^mi±. mmmm^ (d &m t mm ^ ^^^^^m-r ^ m n 

3 . m mn m m m -r^ m m i-i . mm^(o-&.mj^^tm&i^^^^i^ 
m-r ^ m mx h V . 



BNSDOCID: <WO 9S23637A1J_> 



wo 99/23637 



PCT/JP98/04961 



53 

ftj 15 A :^ ^ ^> -7= -C- A :^ ^ tu la ?a S ^ M i- 5. 'tW # C T . 
mi IB a 7 T /V ^ H if -r 5 JE ir 7^ ^ ^ ^ 

^ r, # m i -t B ife ^ S o 

m;^(*r^^;?ieSBulB^^^'<7)|i^^{ciP^i-5tt^^A^-r5A;^ 
iti IS A ;b ^ 7^ ^ A ^ sti ta m m m P i- s tt ^ J5 i:^ "C V 

t±l,^*r^i:^ce-2)fififa^ = ^^I3:^i*f8^A;^i-5)A;b^^fc^ 
^ ^ t 

h * {4 0^ 5 ^ <75 tf I& -e "5 > 
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Bfi la m if ^ a « ^ ftn IB a :/ b 7 :^ b « (X /I o 

IB £ IP & <73 t* ^ Jtr^ ^ ^ fti 12 ^ ^ ^ T 



j-tj. 

8 . BU 5D BX 

gjIBHtf^^tt^ fit! . w^f-i- ;^ 



9 m^*!'^^^'^^'^ 

7^ 7^ 5/ ^ t 

:|: ^ w i: ^ # ^ -t- S Pi it «t S ^ -i-fe o 
§r ^ 7^ ^ ^ ^ ^ 



- a? ^ ^ m ^ ^ =^<f ^ " "7 



gi ta H 

^ ^ ^ ^ n^/t"^ 

1 , . ^^tiR,]^^^S^■A^I^S*^t,A^St^fcB^x-^^^^t 
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m<Dmmi\^mm i^. m m ^ m m (d m m. m ^ <^ ^ ^ ^ ^ * 
2 la IS ^ ^ > 

Btj 12 *B ^ ^ i tf # * ^ b5I 15 ® il^ 7= ■ - ^ M 12 
^ CO ^ g }r *t U T ft i- S « ^ ^ t ^ « X ^ 

ttf IB if ^ ^ «t o ^ 5^ ^» ^ ^ ® ~ ^ ^ ^ ^ ^ 

t . 

1 2 . iHRiJ (75 g T A ^ ^ S b A § H fc H it 7=^ - ^ ^ it 

iM O S it L . tti K ^ it iftJ <^ « ^ ^ S ^ ^ > * 

g ttS ;^ -r 5 H it it ^> ^ « ^ ^ * ^ 
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mm'^im m (D mm m m m^m :ij mit . 

2 CO f E -tft X t ^ 

T ^ /I- . Hti IB ID ^ ^ « 'It fii . ^ t>' tfl IE « ffi tt =lr SP i- ^ in ^ 7^ 
fitj IB An X 5/ ^ t:: J: o T tt ^M^- JP ^ W la W ^ 7=' - ^ 

Hu IB s m fti) w ^ « I- ^ ^* ^ ^ ^ ^ '-^ ^ ^ ^ ^ ^ ^ 

Sij fB S: it (75 ^ B 1^ H ft S m :^ . 
M IB ii it ^ X 5/ ^ -X? « ^ H aj X " ^ « -T 5 g It ;^ X 

MtBttm:^T--y-7°-T:-ttffi$H/cHutB:7°n7r^/v. ifrlEtD^^ 
ffl -tf . S: 1/ it IB ^ ^ tf fi C T . itj IB iH It - M L T M IE 

1 3 i^jt«©^. fiT'A;^ji^S;?i^bA;^$nfcIii^x-^^^m 
III] CD ^ e it it L . Su IE S It IM © g g -e ef ^ <7) ^iQ; S L ft ^ ffi 

;»] ^ S W i" S ili Ife is S: It v' ^ X A (75 , 

Bu IB ii If IR'J <^ ^ g ^ 

A;^i^E'7):/n:7T-l'/vSrlElt-r5^i (^IBlt^x^'-T"^. 
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gti Ifl n -7 T /V ;5M^ ^ ^ n /cl^. CD « ffi It ^ ^ IS 1t -t" S ^ 

hU IS -l^- ^ ^- ^-^ ^ 't^ ^ JP $ n mi IS Hi Ife ^' - c^' % 

StI IB ^ <fftii ^ « ^ ^ ^* ^ ^* ^ ^ ^ t 

tfi te s It ffl <7> ^ g {;i . 

bU le « ^ 7" -e iifS S ^ iS <t - ^ ^ ^ « s ^ ^ ^ 

HU IB ^ « ^ ^ ^ ^ H ® ^ 7=" - 3^ b . St] IB :^ 7 T 

ffi tW f& . R SU IB «S ffi -It ^ i£ C T . IB ® <^ 7=- - ^ *^ b -C « IE 

SO; S ^ Jfii i" ffi ^ ^ ^ 

^ -g- tf ^ift S ^ $ 5> ^ t° ^ - ^ ^ ^ ^. "9 ^ lg /.e ^ a V 

^ g *3 T . 

pj 1^^- „ ^ Tic m *5 It 5 hU IB ^ ^ ^ 5fe ^ m i- s m 1 

(7D ffi ^ ^ ^ X 

iij ^5 a: -r 5 s ^ 1^ ffi -t- ?> ^ 2 m ^ t . 
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\CM . Htl IE H M X -- ^? V> tft M Jo It 5 ffl IB ^ tt! ^ 5fe 

^ 53- t@ ^ -t" 5 S ^ ^ ^ tf ^ ^< :^ ^ # L v^ it ^ ^ # 5 fci 

15. mm 3 X 4 (D ^ Y V ^ ^ . h " > y ^ n ^" ^ 3 

— J:: 'J # b 5 y"' ~ XYZ CO 3 $ij ^ # S * <75 F V -y ^7 

:^ -e 5 

fi CO iii ^ ^ S -it *5 v^ t . 

jgf ^ ^- ^ v^ *3 It 5 HU 12 « §P <^ ^ 3fe t: ^ lis -r 5 B 1 

An & lU ^5 fig a£ i- 5 ^ ^ ffi i- ^ B 2 (D^^T^'r -y h . 

<7) It a m *f )S u T . str 15 a ^ 7=" - v^ tJt ^ (c: *5 It s ftff IB 

^ g . 

jg{^^_^^S;^£V^:KS^c*5^t5)fiulB^7i^lfl50^3t=lr1tffii-5ml 

CO It ttl ;^ -7 t N 

AP ^fe iij AS fig 1l -r 5 5 ^ It ffi i- S m 2 CD ^t ffi ^ ^ -^^ :^ t ^ 



BNSDOCID: <WO 9923637A1 



wo 99/23637 



PCT/JP98/04961 



-e <7> m rfS * 5- *f I- > tu ta ® <t - ^ v^ ft *5 it 5 m ie 

« $P O ^ ^ )5fe 5> % ^ -t 5> ^ « €r ^ . 7=" :^ td ^£ L 
K 5- *3 v^ -C . 

tb i^ij au ^ i- s ^ ^ ffi -r 2> 1^ m ^ ^ i . 

^ 3 >■ — -f t . n 1/ 3 $ij lit b . ^-^ -< ^ # L 

1 9. a^v^'-^'i^^rfSi-Siii^Sr^^^l-^^^-^Sili^^afS 
^ m (D ® ft «l! S :^ *5 v^ T . 

tb I'J /i^ )3g iz: i" S 5 ^Sr 1^ ffi i- 5 It ffi 7^ 5^ ^ t V 

y iy B ti - ^ ^ 0.-t ^ m 1 <D ± i& ^ ^ y t . 

^j^v^ fern #2>^^*<^^^^)*'^^^2(D^^;^7^ 5/7°^ 

^ ^ r h ^ m t -t ^ n \^ m . 

2 0 . M -It 7=' - M i^? i"' 5 iii * ^ * ^ * ^ ® ^ ^ 
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tt m m ±-r^ ^ ^ ^ ^ ^ ^ ^ 

^ ^ 3 :y - -f ^ ^ ^-t ^ m I <o ^ ^ ^ 7^ ^> ^ ^ ^ 

^ ^ 3 — y" t . Wi u ^ (n 3 mW\^i^ ^ ^ 7=' /< :^ fife # L 
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S2 
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c 



TRc ^mhm:^9 



ED 



iscpgiio XYZ3 mmwmM. 



S21 







dr 


2'^- 


-1 



S22 
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